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© Quickly formable light emitting diode display and its forming method. 



© The invention relates to light emitting diode dis- 
play in the form of an array, dot matrix or number- 
shaped segments. First, many lenses (30) are 
formed by ejection at one time, which keep a defi- 
nite interval from each other; then continuous punch- 
ing and cutting are applied, as well as pressing and 
encasing the whole, to make the lenses (30) align 
and be encased into the pre-arranged holes (21 ) on 
the display case (20) and also to encase the reflec- 
tor (40) so that all the lenses (30) are held and 
clamped between the display case (20) and the 
reflector (40). Finally a circuit board (50) with light 
emitting chips welded on it is encased and is firmly 
fixed together with the display. 
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QUICKLY FORMABLE UGHT EMITTING DIODE DISPLAY AND ITS FORMING METHOD 



The ,nvent.on relates to a kind of light emitting 
diode updating new construction of array, dot ma- 
tnx or segmented display and its quickly forming 

The conventional light emitting diode array dot 
mat™ or segmented display consists of a generally 
wh.te and reflective display with many holes 
poured ,nto with diffusion epoxy. A circuit board is 
adhered at the bottom of the display and each light 
emitting chip of the said circuit board is kept ex- 
actly at the center of the hole in which the resin 
has the function of insulation and diffusing light 
However, it ,s not allowed to have any impurity or 
bubble otherwise the light intensity will be uneven 

As the light emitted by the light emitting chip 
cannot be entirely reflected by the hole wall, quite 
a few light will penetrate the hole wall to diffuse 
around and the surface between holes has dim 
light. In order to correct such drawbacks and to 
strength visual contrast between hole and display 
the display surface, according to conventional man- 
ufactunng art, must be printed with opaque printing 
«k to sh,eld the dim light inside the surface (so 
called light leak or diaphaneity) 

As the adjacent displays are hardly combined 
tightly dunng combination, the side of one display 
-s usually higher than the adjacent display and its 
d,splay effectiveness is reduced. For high-quality 
reflector. ,t is necessary to print non-transparent 
printing ,nk on the sides of the display i.e. the five 
faces of the display must be printed by turns 
The conventional flow chart of manufacturing 

mlnT' ? di ° de <LED) disp,ay by trad *°nal 
method ,s shown in Fig. 1 A . Reference numeral 70 
indicates the case for the display, 71 denotes the 
step of m,x,ng the ink for printing on the case at 
step 72. At step 73 the cleaning is earned out and 
adhesive tape is applied, the tape being rubbed 
and pressed at 74 to remove any bubbles. Step 75 
he assembly is baked and a. step 76 is inspected 
and cleaned. 77 denotes the step if preparation of 
a resm wh,ch ,s poured into the case at 78 79 
denotes the step of preheating, at 80 bubbles are 
sucked out. 81 a centrifugal force is applied to 
remove any remaininn small bubbles. 82 is a fur- 

'nt e r, r f ri eCt, ,° n t Step - At 83 3 circuit P ,ate * Passed 
into the back of the display, at 84 a coating of resin 

* appl.ee 85 denotes a further baking step and at 
86 the adhesive tape is removed. Obviously the 
process of manufacturing conventional LED display 
is rather tedious, and s.nce the ttme of vanou 
operations is ,n big difference bottlenecks are ar- 
oused >n the production line and the efficiency of 
me production is very hard to upgrade, further- 
more, dunng the process of f.ling resin into display 



holes ,t ,s substantially very hard to get rid of 
bubb les or impurities in the resin, mat affect the 
light intensity in the LED display. In case of discov- 
ery that, during inspection after manufacture, the 
s ight mtensity of chip in one hole is different from 
that m other holes, it is unable to disassemble for 
correction because of the hardened res.n in holes 
and of the chip on circuit board adhered firmly with 
it Consequently the hole product cannot but be 
io discarded and the venous parts cannot be re-used 
It is an objective of the invention to provide the 
construction of a newly combined LED display It is 
another objective of the invention to provide a new 
method for quick combination of LED display It is 
'5 Shll another objective of the invention ,o provide a 
LED display of which defective items can be re- 
paired and replaced at any time . It i s the las, 
objective of the invention to provide a LED display 
of wh,ch light intensity can be enhanced. The most " 
« obvious industrial values, which the conventional 

mJL? Tl Cann0t Sa,iSfy ' ° f ,he manufacturing 
method of the invention are as follows: ' 

(D Improving the conventional 'manual art 
into semiautomatic manufacturing art, therefore 
2S the productive flow .is simplified and the production 
speed is upgraded. 

me ,h n ? u° ° 0rdin9 '° conventi °ha' manufacturing 
method, all constructive items of display which is 

30 ZT7 !° be de ' eC,ive 3t *» final i^pection of 
*> hght intensity can not be reworked and must be 
discarded altogether. But in the invention, defective 
items can be dismantled immediately for repair or 
replacement. The conventional serviceable rate is 
roughly kept at 80%-85% and 88% by careful 
35 control, while the serviceable rate of this Len«on 
can reach to over 98%. 

(3) The bottle neck (delay & waiting) of pro- 
duction l,ne can be reduced by this invention 
Ow,ng to prolonged producting flow in conventional 
<o art. (some processes take 5 seconds and some 
others take 4 hours) There are many waiting bot- 
tlenecks, but there is no bottlenecks in this fnven- 
tion since it makes form by quick combination after ' 
various constructive items formed. 

45 m r i? "" 9ht S0UrCe is concentrated since 
the hght emitted by the light emitting chip of this 
invention cannot diffuse around and is reflected by 
the platmg layer, and the light mtensity of this 

so ?n°n? ? If, UP " 9raded " C ° mparin 9 with the conven- 
so tional hght emitting chips of the same class As the 

diaphaneity lens has arc surface with light conver- 

gence function, the light intensity is upgraded and 

he diffusion angle of light may be changed with 

the curvature of an arc surface. 
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(5) The product of this invention being un- 
necessary to get through the process of printing, 
may have any colors printed on the surface as 
required and which won't be damaged or faded 
even after used for a long period or suffered abra- 5 
sion. 

Fig. 1A shows sequential steps in the fab- 
rication of conventional LED display. 

Fig. 1B shows sequential steps in fabrication 
of the display by this invention. 10 

Fig. 2 is the perspective exploded view of . 
the preferred embodiment 1 of this invention and 
shows various diaphaneity lenses are still com- 
bined with ribs. 

Fig. 3 is the display perspective exploded /s 
view of the preferred embodiment 1 of this inven- 
tion and shows various diaphaneity lenses are 
apart from ribs. 

Fig. 4 is the sectional view taken along 4-4 
in Fig. 3 and shows the construction of various 20 
parts after combination. 

Fig. 5 is the partially enlarged view of Fig. 4. 
Fig. 6 is the perspective exploded view of 
the embodiment 2 of this invention. 

Fig. 7 is the partially sectional view taken 25 
along 7-7 in Fig. 6 and shows the construction of 
various parts after combination. 

Fig. 8 is the perspective exploded view of 
the embodiment 3 of this invention. 

Fig. 9 is the sectional view taken along 9-9 30 
in Fig. 8 and shows the construction of various 
parts after combination. 

The manufacturing art of this invention is 
shown in Fig. 1B. The Bowl-shaped cases formed 
by pre-ejection are put into the lower mold of a 35 
punch machine (step 90). Then a set of lenses 
formed by pre-ejection and supported by intercon- 
nected ribs is put at the top of the case. The ribs • 
interconnecting lenses are cut by molding tools 
(step 91) so that the lenses fall into the diaphanous 40 
holes of the case and is combined to the case by 
pressing (step 92). A reflector is encased (step 93) 
at the back of cases combined with lenses, and 
further a circuit board which was prefabricated and 
got through inspection, glue-sprayed (step 94A) 45 
and baked (step 94B) is also encased (step (94), so 
that the case and the circuit board are firmly fixed 
by proper art. and that the display is formed com- 
pletely (step 95). 

Above art can be applied to array, not matrix so 
and segmented displays. The preferred embodi- 
ments are as follows: 

Please refer to Figs. 2, 3, 4 and 5 which show 
the dot or dot matrix displays made by this inven- 
tion which consists of a case 20, some lenses 30. a 55 
reflector 40 and a circuit board 50. Each trough 
item is pre-formed as shown in the exploded view 
in Fig. 2 in which: 



The inverting bowl-shaped case 20 has some 
holes which is- generally matrix type such as 5 x 7 
diaphaneity holes 21 and there are more than two 
positioning posts 23 in its shallow trough 24. The 
whole body of case 20 is formed by ejection of any 
opaque colour plastics, each hole 21 is a typical 
countsink that has an annular shoulder 22 for en- 
casing lenses 30: some dot-shaped lenses 30 in 
the same quantity as holes 21 of the case 20 are 
formed by ejection of plastics with high diaphaneity 
such as PC aery I. At the bottom of each lens 30 
there is a shoulder 31. Both ends of lens 30 are 
plane or convex arc surface in the shape of a bulb 
lens which is with light convergence effect. 

A reflector 40 formed by ejection of typical 
ABS plastics has some eddy-shaped holes 41 in 
the same quantity as holes 21 of case 20 and more 
than two positioning holes 42 symmetric with case 
20. Before combination, the reflector 40 will be 
plated completely with a layer of metal film 43 or 
only on the portion of eddy-shaped hole 41. The 
position on the circuit board 50, being symmetric 
with hole 21 of case 20, will be coated with yellow 
or yellow green light reflecting thin film 53 to 
construct light reflecting background of light emit- 
ting chips 51, and be welded with some chips 51, 
and then be sprayed with resin thin film to prevent 
oxidation and to fix the chips firmly. On the circuit 
board 50, there are also positioning holes 52 
against positioning posts 23 of case 20. 

As shown in Fig. 2, the above-mentioned len- 
ses, before combination, have configuration in the 
same quantity and interval as holes 21 of cases 20 
have and are rejected together on a rib-shaped 
support 33, of which the rib 331 connecting with 
lens 30 is comparatively tiny. 

The art of manufacturing LED display in this 
invention is that, the bowl-shaped case 20 is put 
facing upward with its shallow trough facing up- 
ward, then the dot-shaped lenses 30 preformed 
together with rib-shaped support 33 are put on it, 
then both are sent into molding tools for punch and 
cut and lenses 30, as shown in Fig. 3. after being 
cut apart, may be entirely pressed into holes 21 of 
case 20 at the same time, , but not to place them 
one by one. Then the remaining rib-shaped support 
33 are withdrawn. After that the preformed and 
plated reflectors 40. by virtue of aligning and en- 
casing the positioning hole 42 with positioning post 
23 of case are pressed on the various lenses, and 
together with that the positioning holes 52 of the 
circuit board 50 are aligned with positioning post 
23 of case 20 and then are encased, thus, the light 
emitting chips 51 will be kept in the eddy-shaped 
holes 41 of reflector 40 and finally by melting. The 
end of positioning post 23 various constructive 
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chsplay. The construction after combinat.cn is 
shown m Figs. 4 and 5. S 

Embodim ent 2 

On case 20. there are four each vertical and 
horizontal long holes 21 to construct 8,^0' 

,0^?" 3 Sin9 ' e 8 ^ pe h0 * » some se s of 

ase 2 0 TH °K min9 mU,,iple *«W h °<* on he 
case 20. The bottom edge of lenses 30 may be in 

As the construction in embodiment 1 th*^ 
As shown in Fig. 6 . the various lenses 30 Wph, 

com „,,» r ,., Jr 54 a „r „ M r yM ™ 

Process of SSs h„.7atea lo 1 ,*""**»'«« ■» 
After the circuit board 50 treated hw *k 

sis positioning holes 52 of circuit board 50; and 
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Embodiment 3 



The construction and forming art of this em 
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next, the pre-formed reflector and the circuit board 
welded with light emitting chips will be encased via 
case back in sequence to combine a display. 

2. A combined light emitting diode display 
comprising: 

an inverted bowl-shaped case with holes; 
lenses in the same quantity as that of the case, 
which are with a shoulder at the bottom for hooking 
against the hole side of the case when lenses 
encased into case holes; 

a reflector with holes in the same number as that of 
the case holes; 

a circuit board welded with light emitting chips in 
the same amount as that of the case holes. 

3. A combined light emitting diode display ac- 
cording to claim 2, further comprising a plated 
mental film in the hole wall of said reflector. 

4. A combined light emitting diode display ac- 
cording to claim 2, further comprising a yellow 
reflecting film around the light emitting chips of the 
said circuit board. 

5. A combined light emitting diode display ac- 
cording to claim 2, comprising countersinks on said 
reflector. 

6. A combined light emitting diode display ac- 
cording to claim 2, further comprising positioning 
posts in the shallow trough of said case back: 
positioning holes of said reflector generally aligning 
the positioning posts of said case and positioning 
holes of said circuit board generally aligning the 
positioning posts of said case. 

7. A combined light emitting diode display ac- 
cording to claim 2, further comprising a cover 
encased on the back of said case to construct a 
closed space between said case and said cover. 

8. A combined light emitting diode display ac- 
cording to claim 2, comprising round holes on said 
reflector. 

9. A combined light emitting diode display ac- 
cording to claim 2, comprising long holes on said 
reflector. 

10. A combined light emitting diode display 
accord ing to claim 2, comprising holes of said 
reflector arranged in matrix. 

11. A combined light emitting diode display 
according to claim 2, comprising holes of said 
reflector arranged in 8-type segmented. 

12. A combined light emitting diode display 
according to claim 2. comprising holes of the re- 
flector arranged in array. 

13. A combined light emitting diode display 
according to claim 2, comprising arc-shaped hole 
walls on said reflector. 

14. A combined light emitting diode display 
according claim 2. comprising cone-shaped holes 
on said reflector. 



15. A combined light emitting diode display 
according to claim 7, further comprising flange on 
the cover to support the back of said circuit board. 
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